In a previous paper (1) from this laboratory it was shown that a rebound of granu lomatous inflammation of rats took place after withdrawal of glucocorticoid therapy, resulting in a rapid recovery in the wet weight of the granuloma and in the total contents of tissue DNA and non-collagen protein. In an experiment of incorporation of radio active precursors into tissue components in vitro we also observed that the reactivation of DNA synthesis followed the reactivation of non-collagen protein synthesis and the synthetic activity of collagen overtook the control level only at the latest stage in this re bound process. The fact that the synthetic activity of DNA of the granuloma was re covered rapidly in this rebound process suggests that newly formed tissue cells play im portant roles in the course of the reactivation of the granuloma. The present research, therefore, was performed to investigate direct effects of DNA inhibition on the reactiva tion of the granulomatous tissue components. Hydroxyurea, an agent that is known to possess specific inhibitory actions on DNA synthesis with little direct action on the syn thetic activities for RNA and proteins was used. (2-4).
In a previous paper (1) from this laboratory it was shown that a rebound of granu lomatous inflammation of rats took place after withdrawal of glucocorticoid therapy, resulting in a rapid recovery in the wet weight of the granuloma and in the total contents of tissue DNA and non-collagen protein. In an experiment of incorporation of radio active precursors into tissue components in vitro we also observed that the reactivation of DNA synthesis followed the reactivation of non-collagen protein synthesis and the synthetic activity of collagen overtook the control level only at the latest stage in this re bound process. The fact that the synthetic activity of DNA of the granuloma was re covered rapidly in this rebound process suggests that newly formed tissue cells play im portant roles in the course of the reactivation of the granuloma. The present research, therefore, was performed to investigate direct effects of DNA inhibition on the reactiva tion of the granulomatous tissue components. Hydroxyurea, an agent that is known to possess specific inhibitory actions on DNA synthesis with little direct action on the syn thetic activities for RNA and proteins was used. (2-4).
Male rats of Donryu strain. 6-7 weeks of age, weighing 130-150g were used. The animals were fed on laboratory chow and water ad libitum and maintained in a fixed-tem perature environment. Granulomatous tissue was induced by injecting a 2 % solution of carrageenin (Marine Colloid Inc., Springfield, N.J., U.S.A.) as described previously (5) . Hydrocortisone acetate (Saline suspension (25 mg/ml) was obtained from Nippon Merck Banyu Co. Ltd., Tokyo) was administered directly into the granuloma pouch in the form Present address; Natural Products Research Institute, Seoul National University, Seoul Korea. of a suspension in 0.5 % carboxymethylcellulose aqueous solution. Hydroxyurea (Sigma Chemical Co.) was dissolved in pyrogen-free sterile 0.9 NaCI just before the injection into the granuloma pouch (6) . Control animals were given the vehicle only. On the day of the first injection of hydrocortisone acetate, the animals were grouped at random with respect to the size of the granuloma pouch and the body weight. At the end of the experimental period, the animals were sacrificed by excision of the carotid artery. The granulomatous tissues were harvested and the wet weight and the carcass weight (designated as "net body weight") were measured. The amounts of collagen hydroxyproline and non-collagen protein were determined according to the procedures previously described (7) . Details of procedures of the extraction and determination of DNA were as described pre viously (1).
Hydrocortisone acetate (3 mg/kg) was daily injected into the granuloma pouch for 3 days from day 5 to day 7. Various doses of hydroxyurea (50, 150 or 250 mg/kg) were admi nistered directly into the granuloma pouch of the hydrocortisone-treated rats at 12 hr inter vals from day 9 to day 10 in order to determine the appropriate effective dose of hydro xyurea. Animals were sacrificed 12 hr after the last injection of hydroxyurea and wet weight and DNA content of the granuloma were determined. In case of the group treated with 250 mg/kg of hydroxyurea at 12 hr intervals for 6 times, strong inhibitions of the recoveries in DNA content (40° inhibition) and in wet weight of the granuloma (43"0 inhibition) were found, while lower doses (50 or 1 50 mg/kg) of hydroxyurea did not sig nificantly affect either DNA content or wet weight of the granuloma. However, there was a marked inhibition on the body weight increase of rats treated with 250 mg/kg of hydroxyurea.
Based on the results of preliminary experiments described above, the effect of hydro xyurea on the rebound of the granuloma after withdrawal of hydrocortisone treatments was examined by using a dose of 250 mg/kg of hydroxyurea and pair-fed control animals in individual cages to synchronize their body weight changes with those of the hydroxy urea-treated animals. The results are summarized in Table 1 . Wet weight and the total .SHORT CO TWUNICATIONS Japan. .I. Pharmncol. 25, 78 (1975) amounts of DNA and non-collagen protein of the granuloma in "pair-fed-recovery group" which was pair-fed after withdrawal of the steroid treatments were recovered completely on day I I even in the pair-fed conditions. However, total amounts of collagen hydro xyproline in the granuloma of the pair-fed recovery group did not exceed those of the pair fed control group, although significant increase of collagen hydroxyproline was seen when compared with those of 8-day-sacrificed group. These results are virtually identical with those described in the previous paper (1) in which animals were maintained without pair feeding.
In the group treated with 6 times injections of hydroxyurea after withdrawal of the steroid treatments, a strong inhibition in the recovery of DNA contents occurred. This is in agreement with the results of the preliminary experiments described above. Ac companying the DNA inhibition, significant inhibitions of the recovery in the wet weight of the granuloma and in the amounts of collagen and non-collagen protein were also found in the hydroxyurea-treated group, while those values, except for collagen contents, of the pair-fed recovery group recovered to the levels of the pair-fed control. These results, therefore, suggest that the inhibition of DNA synthesis gives a strong influence on the reactivation of the other components of the granulomatous tissue after cessation of the steroid treatments.
A second series of experiments were done in order to investigate whether hydroxyurea has an anti-inflammatory activity which may cause inhibition of the rebound of granuloma.
Hydroxyurea (250 mg/kg) was injected into the pouch of normal granuloma 6 times at 12 hr intervals from day 5 to day 7. The granulomatous tissues were harvested 12 hr later after the last injection of hydroxyurea. Wet weight and total contents of DNA, non-collagen protein and collagen hydroxyproline of the granuloma were determined. As shown in Table 2 , a marked reduction in DNA contents by the consecutive treatments of hydroxy urea was demonstrated without any significant changes in the wet weight and other com ponents of the granuloma, suggesting that hydroxyurea did not display any anti-inflam matory or anti-exudative actions during the experimental period of the present study.
From all of the results described above, it can be postulated that rebound phenomenon 
